Insulin-like growth factor receptor I mediates resistance to anti-epidermal growth factor receptor therapy in primary human glioblastoma cells through continued activation of phosphoinositide 3-kinase signaling.
Overexpression of the epidermal growth factor receptor (EGFR) has been shown previously to correlate with enhanced malignant potential of many human tumor types, including glioblastoma multiforme (GBM). Anti-EGFR targeting has been demonstrated to enhance apoptosis and reduce both cellular invasion and angiogenic potential. It remains unclear whether absolute EGFR expression levels are sufficient to predict which tumors will respond best to anti-EGFR therapy. We have identified two primary GBM cell lines with equivalent EGFR expression levels with very different sensitivities to the EGFR receptor tyrosine kinase inhibitor, AG1478. This was apparent despite similar reductions in EGFR signaling in both cell lines, as measured by phospho-EGFR levels. AG1478 enhanced both spontaneous and radiation-induced apoptosis and reduced invasive potential in the GBM(S), but not in the GBM(R), cell line. The resistant GBM(R) cell line demonstrated an up-regulation of insulin-like growth factor receptor I (IGFR-I) levels on AG1478 administration. This resulted in sustained signaling through the phosphoinositide 3-kinase pathway, resulting in potent antiapoptotic and proinvasion effects. Cotargeting IGFR-I with EGFR greatly enhanced both spontaneous and radiation-induced apoptosis of the GBM(R) cells and reduced their invasive potential. Akt1 and p70(s6k) appeared to be important downstream targets of IGFR-I-mediated resistance to anti-EGFR targeting. These findings suggest that IGFR-I signaling through phosphoinositide 3-kinase may represent a novel and potentially important mechanism of resistance to anti-EGFR therapy.